Objective Self-management strategies are essential elements of evidence-based treatment in patients with chronic conditions in primary care. Our objective was to analyse different selfmanagement skills and behaviours and their association to adult attachment in primary care patients with multiple chronic conditions.
Introduction
Supporting self-management in patients with multiple chronic diseases is of central importance in primary care. Self-management can be defined as a behavioural and cognitive strategy that can help patients who suffer from chronic conditions to structure their behaviour, to learn problem-solving skills and how to achieve effective disease management goals [1] . The cognitive processes of self-management play an important role in therapy as they consist of components such as self-efficacy, coping and hope [2, 3] . Self-efficacy for example is the central cognitive component of self-management and refers to one's confidence in being able to perform a specific behaviour [4] [5] [6] . Evidence from clinical trials suggests that training in self-management skills are more effective than traditional patient education and can reduce treatment costs for patients with chronic conditions [6] . Furthermore, self-management is an essential element of evidence-based medical care for patients with chronic diseases in primary care [7, 8] . However, to implement effective patient-centred self-management programs, it is important to understand the differences in patient interaction styles. Attachment theory provides a psychosocial model to explain individual differences in patients' experiences and coping behaviour in relation to interpersonal closeness and distance, and affect regulation in situations that are perceived as threatening such as chronic disease [9] [10] [11] [12] . The present study is based on a conceptual classification of the two attachment dimensions anxiety and avoidance [13] . Patients scoring high on the avoidance scale have learned to suppress their attachment needs. They tend to evade emotional closeness and intimacy and have a tendency to feel uncomfortable about opening up to or depending on others. Patients scoring high on the anxiety scale have a hyper-activated attachment system. They tend to be preoccupied with others and have a tendency to fear rejection and abandonment [14] . Previous research has proposed a model to describe the impact that insecure attachment has on the maintenance of disease or chronic conditions, e.g. through reduced self-management skills [15] . So far, there is a dearth of studies that examine the differences between the two attachment dimensions and the various components of self-management. Hence, the aim of this study was to identify the associations between adult attachment and self-management skills, and evaluate the self-management behaviour in patients with the multiple chronic diseases most common among elderly patients in surgeries of family physicians in Germany.
Methods

Study design and recruitment
The study was designed as a multicentre, prospective, longitudinal, observational study with patients from 8 general practices in Germany. The GPs' electronic databases were used to identify eligible patients. Patients were recruited if they had 3 specified chronic diseases (type II diabetes, hypertension and at least another chronic condition out of a standardized list of chronic diseases [16] ), were aged between 50 and 85, and consulted their GP at least once within the last 3 months. Emergency patients, patients from other family practices and those unable to give informed consent were excluded from the study. 25-35 patients in each surgery were included in the study. Patients were invited by the study physicians in their general practice to participate. Recruitment was carried out in accordance with the primary care research recruitment rules of "The German MultiCare-Study" [16] . Recruitment and baseline data collection took place between March 2012 and June 2012. The study was conducted in accordance with the "Declaration of Helsinki", the guidelines of Good Clinical Practice. It was approved by the institutional review board of the University Hospital Jena in January 2011 (No.3009-12/10). Follow-up data collection took place 12 months later, between March 2013 and June 2013.
Data Collection
Of the eligible patients with the specified chronic diseases, 25-35 patients per practice were selected at random and invited to participate in the study by a letter from their GP. Patients were asked to contact their GP in order to give their informed consent. Participants gave written consent to participate in this study and then received the relevant documents. Both the GP and the patient signed the declaration. This consent procedure was in accordance with the ethic committee. As a result 219 patients could be included in the study. The physician completed a basic documentation and patients were given a questionnaire for self-assessment, which was completed at home and returned to the GP in a stamped addressed envelope. Patients received a remuneration of 10 euros for their efforts. The questionnaires the physicians had to fill in included the ICD-10 diagnosis and assessment of the severity of the chronic conditions. Each GP received a remuneration of 1000 euros.
Measures
Patients' socio-demographic data was measured based on the recommendations of the "Epidemiologic Methods" of the Association of Epidemiology [17] .
Conditions and documentation of multimorbidity. GPs completed a list of predefined chronic diseases as that used in the German MultiCare cohort study [16] . GPs rated severity of the chronic conditions using the 'Cumulative Illness Rating Scale for Geriatrics' (CIRS-G) having been briefed by a physician from the research team. The CIRS-G is a multimorbidity index based on disease severity grouped at organ system levels [18] . A 4-level classification of severity is used to assess the 14 organ systems [19] .
Adult Attachment. In the present study, adult attachment was primarily assessed using the 'Experience of Close Relationships-Revised' (ECR-RD) [14, 20] . The ECR-RD is a dimensional measure of adult attachment style and has two subscales: avoidance and anxiety. Each subscale is rated on a seven-point Likert scale. In general, individuals with higher scores on attachment avoidance report lower intimacy. They find intimacy uncomfortable and prefer to seek independence. People scoring highly on the attachment anxiety dimension have a tendency to fear rejection and abandonment. The validation of the German version showed Cronbach's alpha reliability scores of .91 and .92 for the two relevant sub-scales [20] .
Self-Management. The FERUS tool for the measurement of resources and self-management skills was used [3] . The FERUS includes a total of 26 items in the short version with a five-point Likert scale. The subscales are measuring motivation for change, coping, self-efficacy, self-verbalization, hope and social support. The internal consistency (Cronbach's alpha) for the subscales is between 0.86-0.93 [3] . The assessments were carried out at baseline and 12 month follow up. The 'Diabetes Self-Management Questionnaire' (DSMQ) was used to measure selfmanagement behaviours (diabetes-related activities) at follow up [21] . The DSMQ assesses selfmanagement behaviours over the past 8 weeks based on 16 items with a four-point Likert scale.
The internal consistency was found to be good with Cronbach's alpha = 0.84 [21] . Self-management scores of the four subscales 'Glucose Management'-which tests blood sugar measure, 'Dietary Control'-how much of a diabetes-friendly diet an individual has, 'Physical Activity' and 'Health-Care Use' can be calculated [21] .
Statistical Analysis
Although the number of missing values was very low, we used procedures for the management of missing values [22] . Multiple imputation procedures are commonly seen as the most adequate method for dealing with missing values in complex data sets [23, 24] . SPSS uses a Markov-Chain-Monte-Carlo algorithm known as fully conditional specification (FCS) or chained equations imputation [25] . Multiple imputation was used to generate 10 sets of ''complete" data with no missing values [22] . Multivariate analysis, using the General Linear Model (GLM) was performed to analyse the association between attachment dimensions and patient self-management skills and behaviours. Multivariate analysis allows simultaneous testing of all subscales of the FERUS at baseline (t1) and at 12 month follow up (t2) and of the DSMQ at 12 month follow up (t2) as dependent variables, while considering various factors and covariates. The advantage of multivariate analyses compared with single tests is the reduction in accumulated alpha error. For overall model testing we used the Pillai's trace statistic, which is the most powerful and most robust of the four possible multivariate statistics [26] . Additional factors such as socio-demographic variables, health status, and degree of chronicity were included in the model. Moreover, regression coefficients and estimates of the effect sizes were calculated. An alpha level of p 0.05 was used for tests of statistical significance. Statistical analysis and the multiple imputations were performed using IBM SPSS 20 for Windows (Chicago, IL, USA).
Results
A total of 219 patients (95 females) were included in the study ( Table 1 ). The patients' ages ranged from 50 to 85, with a mean age of 66.4 years ± 8.3. The number of chronic diseases diagnosed by the GP ranged from 3 to 18, with a mean of 6.4 ± 2.5. The most common chronic diseases identified within the study population, according to ICD10 in addition to the inclusion criteria Type II Diabetes (E11) and Hypertension (ICD10 code: I10-I13) were disorders of lipoprotein metabolism (ICD10 code: E78) (52%), chronic ischaemic heart disease (ICD10 code: I20-I25) (42%) and other dorsopathies (ICD10 code: M50-M54) (36%).
Multivariate analysis with the GLM showed a significant association between the attachment dimensions of the ECR-RD (anxiety and avoidance) and both self-management skills (FERUS) and self-management behaviours (DSMQ), controlling for socio-demographic factors (age, sex and marital status), and the participants' state of health (Number of chronic diseases diagnosed by the GP and Cumulative Illness Rating Scale/CIRS rated by the GP) (Tables 2 and 3 ). The attachment dimension anxiety showed a significant effect on baseline self-management skills (Pillai´s Trace = 0.18; F = 6.81; p0.001), on follow up self-management skills (Pillai´s Trace = 0.18; F = 6.50; p0.001) and on self-management behaviour (Pillai´s Trace = 0.11; F = 3.28; p0.05). Tests of between-subject effects and the parameter estimators showed a negative influence of attachment anxiety on the baseline subscales coping, self-efficacy and hope, and on the follow-up subscale self-efficacy. Moreover, there was a significant positive effect of the anxiety dimension on motivation for change. The attachment dimension avoidance showed a significant effect on baseline self-management skills (Pillai´s Trace = 0.18; F = 6.89; p0.001), and on follow-up self-management skills (Pillai´s Trace = 0.14; F = 4.67; p0.001) and selfmanagement behaviour (Pillai´s Trace = 0.08; F = 2.32; p0.05). Tests of between-subject effects and the parameter estimators showed a significant negative influence of attachment avoidance on the baseline subscales coping, self-efficacy and social support and on the follow-up subscales social support. With regard to self-management behaviour there was a negative effect of the anxiety dimension on dietary control and physical activity and a negative effect of attachment avoidance on compliance with GP contacts (Health-Care Use). Regression coefficients, standard errors and p values are shown in Tables 2 and 3 . No significant effect of the CIRS on self-management skills was detected. There was also no significant effect of socio-demographic characteristics and health status on self-management behaviour.
Discussion
Attachment theory provides a suitable explanatory model for individual differences in diseaserelated behaviour and coping [12, 15, 27] . Based on the attachment model's assumptions on adult attachment and disease [15] , we analysed the relationship between attachment and selfmanagement in more detail. The results of this study suggest associations between the attachment dimensions anxiety and avoidance and self-management skills and behaviours in elderly patients with diabetes, hypertension and at least another chronic condition. The attachment dimension anxiety at baseline was significantly associated with higher levels of motivation for change and lower levels of coping, self-efficacy and hope also at baseline, and with higher levels of motivation for change, lower levels of self-efficacy dietary control and physical activity at 12 month follow-up. These results may be understood in terms of the characteristics of those individuals who scored highly on the dimensions of anxious attachment. Their patterns of affect regulation and interpersonal attitudes and thus behaviour can be understood as the consequence of a hyperactivated attachment system. For people with higher levels of attachment anxiety, a chronic sense of danger triggers an amplified distress response and preoccupation with maintaining emotional and physical closeness to attachment figures, such as healthcare professionals [28] . Anxiously attached individuals tend to be dependent on others and behave in accordance with their attachment-related preoccupations. They have little trust in their own ability to cope. Self-efficacy, the belief in one's ability to cope, plays a very important role in the self-regulation of affective states [29] . Patients with higher scores of anxious attachment tend to see themselves as ill-equipped to cope with potentially stressful events, such as the continued supported selfmanagement of multiple chronic diseases. Thus, attachment anxiety can plausibly explain a lack of long-term illness management skills. For patients with high levels of attachment anxiety, seeking others for support is not effective in reducing their distress levels [30] . In the context of primary care, family practitioners are limited in how much support they can offer. This means that for people with higher levels of attachment anxiety, family practitioners may not be able to offer the level of support they request. On the one hand, they have social support systems and activate these intensely; on the other hand they evaluate the support negatively [27] . Attachment avoidance, however, was significantly associated with lower levels of coping, social support and self-efficacy at baseline and lower levels of social support and healthcare use at 12 month follow-up. These findings are also consistent with characteristics of people with higher levels of attachment avoidance, that is a tendency to emotionally distance themselves from others [31, 32] . Attachment avoidance is characterized by the deactivation of the attachment system. Despite the experience of stress such as in the case of chronic disease management, proximity-seeking is reduced, signs of stress and help-seeking behaviour are supressed [27] . In primary care settings, mistrust and lack of self-disclosure to medical staff result in ineffective cooperation. This is characterized by trivializing symptoms, non-compliance with appointments and treatment recommendations, which are not coordinated with the GP [33, 34] . Our finding of the association between avoidant attachment and health care use is consistent with previous studies [35] . There are few studies which examine the predictive role of patient attachment in the context of medical outcome variables, using a longitudinal prospective design [36, 37] . We were able to confirm that attachment is a significant and useful predictor of selfmanagement skills, such as self-efficacy and social support. Our study also shows that attachment dimensions are specific to diabetes-related behaviours, such as healthcare system use or medical outcome variables at 12 month. Thus a personalized attachment-based view beyond chronic disease can be useful for the evaluation and provision of individual self-management support in primary care.
